ABSTRACT
abscission process in plants. The most effective light color in preventing abscission appears to be red with the implication that phytochrome is involved (4) (5) (6) . In addition, the inhibition of abscission seems to be responsive to the level of irradiance and the length the light treatment period (6) . However, the nature of the relationship between light and abscission is unknown, with no studies proposing a mechanism by which light could regulate the abscission process. This paper presents a series ofexperiments designed to characterize the response of abscission to red light and distinguish the method by which red light mediates abscission.
MATERIALS AND METHODS
Cuttings from 8-d-old seedlings of mung beans ( Vigna radiata [L.] Wilczek cv Jumbo) were used as experimental plant material in these studies (6) . The cuttings, consisting of primary opposite leaves and apical bud attached to 5 cm of stem, were inserted vertically (cut end down) into 50-ml beakers containing approximately 45 ml of distilled H20 and exposed to Cuttings placed in the dark before initiation of a red light treatment had decreased break strength in the abscission zones as compared with cuttings maintained in continuous red light (Fig. 1) . The progressive loss of abscission zone break strength stopped when cuttings were moved from dark to red light. Transfer to red light did not increase the lowered break strength of abscission zones on cuttings that were initially placed in the dark.
At least 12 h red light was required each 24-h time period to inhibit abscission (Table II) . The 12-h light was equally effective in 12-h light/12-h dark, 6-h light/6-h dark, and 3-h light/3-h dark cycles. Break strength of abscission zones in cuttings receiving less than 12 h of red light each day was similar to that of cuttings kept continuously in the dark.
Removing portions of the leaves or covering leaves of cuttings in the red light prevented light inhibition of the loss of break strength (Table III) . Covering of stem tissue or removing the apical bud of cuttings in the red light had no effect on the abscission process.
Red light treatment of one leaf ofeach pair of unifoliate leaves inhibited progression of the abscission process in both leaves (Table IV) . The break strength of a dark-treated leaf on a cutting having a light-treated leaf was the same as leaves in continuous light. Separating the leaves from each other by a physical barrier to prevent translocation from leaf to leaf allowed the break strength of the abscission zone of a dark-treated leaf on a cutting with a light treated leaf to decline to the level of the break strength of abscission zones of leaves maintained in continuous dark.
DISCUSSION
These studies support previous reports (5, 6) indicating that light will inhibit dark-induced leafabscission in cuttings of mung bean plants. Maximal inhibition of abscission requires treatment with red light each day of the test period and the decrease in break strength of abscission zones on cuttings transferred from red light to dark is more or less proportional to the length of dark period.
Although the mechanism of red light control in abscission is unknown, the data suggest a suppression or suspension of a physiological process in the latter stages of leaf drop. Several workers (1) (2) (3) 8) have demonstrated that following the stimulus for abscission there is a time period during which synthesis and activation of enzymes occur before any loss of break strength in abscission zones can be measured. However, transfer of mung bean cuttings to the dark after 1 or 2 days of red light treatment leads to a rapid loss of break strength with none of the delay in initiation of abscission noted in cuttings not receiving a pre-light treatment (6) , nor any measurable residual effect of red light on abscission. Loss of break strength in cuttings placed in the dark is inhibited upon transfer from dark to the red light, even though there has been a considerable loss of break strength in the abscission zone and it can be assumed that the enzymes involved in abscission are fully active. Red light does not promote any recovery of the lowered break strength in abscission zones on dark-treated cuttings, but maintains the abscission process at the point where light is applied.
Earlier observations (6) Results from studies on individual red light or dark treatments to one leaf of the unifoliate pair further support the importance of leaf tissue as the light receptor and are consistent with the formation of an abscission inhibitor in light-treated leaves. Exposing one leaf to red light normally inhibited loss of break strength in abscission zones of both leaves and can be explained by the movement of an abscission-inhibiting compound from the lighted leaf to the dark leaf abscission zone. This interpretation is supported by the placement of a physical barrier in the stem tissue that precludes movement of compounds between the lighted and dark leaf. The barrier to translocation prevented the lighted leaf from inhibiting a loss of break strength in the abscission zone of the dark leaf.
Collectively, our data support the hypothesis of a red lightinduced, short-lived (less than 24 h), translocatable, abscission inhibitor formed in the leaves. The inhibitor needs to be synthesized or activated daily and appears to function in the latter stages of the abscission process.
